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ZRRG ERDUGV LV VFDQQHG WKURXJK WKH KLJKUHVROXWLRQ FDPHUD 7KURXJK WKH FRPSXWHU SURFHVVLQJ DQG
DQDO\VLVWKH UHOHYDQW JUDSKLFDO LQIRUPDWLRQ ZKLFK FRPHV IURP VFDQQLQJ LV XVHG IRU UHFRJQLWLRQ DQG
FODVVLILFDWLRQRI GHIHFW DSSO\LQJ DUWLILFLDO LQWHOOLJHQFH WHFKQRORJ\ ,W FDQ DFKLHYH WKHEHVW RSWLPL]DWLRQ7KH
WHFKQRORJ\RI WHVWLQJDQGRSWLPL]DWLRQEDVHGRQPDFKLQHYLVLRQ LVYHU\ LPSRUWDQW IRUFRPSOHWLQJDXWRPDWLF
LGHQWLILFDWLRQ DQG FODVVLILFDWLRQ RI GHIHFW RSWLPL]LQJ JUDGHG SODWH DQG DFKLHYLQJ WKH WHFKQRORJLFDO
WUDQVIRUPDWLRQ DQG LQQRYDWLRQ DERXW DXWRPDWLF GHWHFWLRQ DQG FODVVLILFDWLRQ LQ WKHSURGXFWLRQRI VROLGZRRG
ERDUGV HVSHFLDOO\ IRUZRRG SURGXFWLRQ DQG RWKHUPDWHULDOV VXFK DV EDPERR SURGXFWVZKLFKPDNH XVH RI
SODQWDWLRQKDYLQJPRUHQDWXUDOGHIHFWVDWSUHVHQW
7KH SODWH UHFRJQLWLRQ V\VWHP LV VLJQLILFDQWO\ GHSHQGHQW RQ WKH DFFXUDF\ DQG VSHHG RI WKH UHFRJQLWLRQ
DOJRULWKP>@$WSUHVHQWWKHPRUHFRPPRQPHWKRGVXVHGIRUWKHSODWHUHFRJQLWLRQV\VWHPLQFOXGHWKHVSDWLDO
IUHTXHQF\PHWKRGWKHFRORUPRPHQWDOJRULWKP>@JUD\OHYHOFRRFFXUUHQFHPDWUL[DQDO\VLVPHWKRGDQGVRRQ
7KH FKDUDFWHULVWLF RI WKH VSDWLDO IUHTXHQF\PHWKRG LV WKDW WKH DOJRULWKP LV VLPSOH EXW WKH HIILFLHQF\ RI WKH
DOJRULWKP LV YHU\ ORZ DQG WKH UHFRJQLWLRQ HUURU LV ELJ &RORU PRPHQW LV D UHSUHVHQWDWLRQ RI VLPSOH DQG
HIIHFWLYHFRORUIHDWXUHVLQFOXGLQJWKHILUVWRUGHUPRPHQWPHDQVHFRQGRUGHUPRPHQWYDULDQFHDQGWKLUG
RUGHUPRPHQWVVORSH%XWWKHUHFRJQLWLRQHIILFLHQF\RIWKHPHWKRGLVUHODWLYHO\ORZHUDQGWKXV LW LVRIWHQ
XVHGWRILOWHUWKHLPDJHWRQDUURZVHDUFKUDQJHLQSUDFWLFDODSSOLFDWLRQV*UD\OHYHOFRRFFXUUHQFHPDWUL[LVD
FRPPRQPHWKRGWRGHVFULEHWKHWH[WXUHE\UHVHDUFKLQJUHODWHGSURSHUWLHVRIJUD\OHYHOVSDFH7KHDOJRULWKP
ILUVWREWDLQVDJUD\OHYHOPDWUL[WKURXJKFDOFXODWLQJHDFKSL[HORIWKHFXUUHQWLPDJHIUDPH6RWKHDOJRULWKPLV
UHODWLYHO\WLPHFRQVXPLQJDQGLWLVQRWVXLWDEOHIRUWKHPRYLQJSODWHUHFRJQLWLRQV\VWHP>@
7KLVSDSHUSUHVHQWVDPRYLQJSODWHUHFRJQLWLRQDOJRULWKPEDVHGRQSULQFLSDOFRPSRQHQWDQDO\VLV3&$FRORU
LGHQWLILFDWLRQZKLFKFDQJUHDWO\VKRUWHQWKHWLPHRIWKHSODWHLPDJHUHFRJQLWLRQDQGLPSURYHWKHUHFRJQLWLRQ
DFFXUDF\>@ 7KH H[SHULPHQWDO UHVXOWV VKRZ WKDW WKH DOJRULWKP LV HIIHFWLYH VR LW SURYLGHV D QHZ HIIHFWLYH
PHWKRGIRUWKHPRYLQJSODWHUHFRJQLWLRQSUREOHP
WKH&RPSRVLWLRQRIWKH6\VWHP
7KHSODWHUHFRJQLWLRQV\VWHPPDLQO\FRQVLVWVRIGDWDDFTXLVLWLRQV\VWHPVDQGHPEHGGHGUHFRJQLWLRQ
SODWIRUP'DWDDFTXLVLWLRQV\VWHPLVUHVSRQVLEOHIRUFROOHFWLQJWKHLPDJHIUDPHDQGVHQGLQJWKHFROOHFWHG
IUDPHWRWKHHPEHGGHGLPDJHSURFHVVLQJSODWIRUP7KHSODWIRUPPDLQO\FRPSOHWHVPHDVXUHPHQWGDWDSUH
SURFHVVLQJLPDJHDFTXLVLWLRQIHDWXUHH[WUDFWLRQSODWHFODVVLILFDWLRQDQGUHDOWLPHGLVSOD\DQGVRRQ7KH
RYHUDOOVWUXFWXUHRIWKH35V\VWHPLVVKRZQLQ)LJXUH


)LJ7KHRYHUDOOVWUXFWXUHRIWKH35V\VWHP
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$OJRULWKP3ULQFLSOH
3ULQFLSDO FRPSRQHQWDQDO\VLV 3&$ LV D VWDWLVWLFDO DQDO\VLVRIGDWD LQDQHIIHFWLYHZD\:LWK WKHDLPRI
VSDFHLQWKHGDWDDVPXFKDVSRVVLEOHWRILQGDVHWRIGDWDYDULDQFHH[SODLQHGE\DVSHFLDOPDWUL[WKHRULJLQDO
SURMHFWLRQRIKLJKGLPHQVLRQDOGDWDWRORZHUGLPHQVLRQDOGDWDVSDFHDQGUHWDLQVWKHPDLQLQIRUPDWLRQGDWDLQ
RUGHUWRGHDOZLWKGDWDLQIRUPDWLRQHDVLO\
3ULQFLSDOFRPSRQHQWDQDO\VLVLVDIHDWXUHVHOHFWLRQDQGIHDWXUHH[WUDFWLRQSURFHVVLWVPDLQJRDOLVWRHQWHUD
ODUJHVHDUFKVSDFHFKDUDFWHULVWLFVRIDVXLWDEOHYHFWRUDQGWKHFKDUDFWHULVWLFVRIDOOWKHPDLQIHDWXUHVH[WUDFWHG
&KDUDFWHULVWLFVRIWKHVHOHFWLRQSURFHVVLVWRDFKLHYHWKHFKDUDFWHULVWLFVRIWKHLQSXWVSDFHIURPWKHVSDFHPDS
WKHNH\WRWKLVSURFHVVLVWRVHOHFWIHDWXUHYHFWRUVDQGLQSXWDWDOOWKHIHDWXUHVRQWKHSURMHFWRUPDNLQJWKHVH
SURMHFWRUV IHDWXUH H[WUDFWLRQ FDQPHHW ERWK WKH UHTXLUHPHQWV RI WKH VPDOOHVW HUURU YDULDQFH)RU D JLYHQ0
GLPHQVLRQDO UDQGRP YHFWRU > @7P[[[; !   )RU LWVPHDQ(>;@ ˈ7KH FRYDULDQFH [& ([SUHVVHG DV
IROORZV
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7HVWVDQG([SHULPHQWV
7KH H[SHULPHQWDO KDUGZDUH SODWIRUP KRVW XVHV HPEHGGHG ,3& ,QGXVWULDO 3HUVRQDO &RPSXWHU ZLWK 
GXDOFRUHDQG*PHPRU\&&'FDPHUDXVHV&&'LQGXVWULDOFDPHUD099'6&ZLWKSL[HO
7KHVDPSOHREMHFWXVHVFRORUFRPSRQHQWRI+69VSDFH)LUVWO\FRQYHUWDQ5*%LPDJHWR+69VSDFHDQG
QRUPDOL]H5*DQG% 5*% 7KHUDQJHRI+WUDQVIRUPHGLVVHW 69 5*%WR+69
WUDQVIRUPDWLRQIRUPXODLVDVIROORZ
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7DNH  SL[HO IURP WKHPRYLQJ SODWH FDOFXODWH WKH+ YDOXH RI  SL[HO LQ+69 VSDFH 3&$ IRU IHDWXUH
H[WUDFWLRQWRREWDLQWKHILUVWHLJHQYHFWRUVDIWHUWKHSULQFLSDOFRPSRQHQWZHEXLOGD%3QHXUDOQHWZRUNXVLQJ
WKHSULQFLSDOFRPSRQHQWVDVD%3QHWZRUNLQSXWDQGWKHQWKHVHOHFWHGVDPSOHGDWDIRUWUDLQLQJ
7KHQHXUDOQHWZRUNOHDUQLQJVHOHFWVSLHFHRISODWHLQFOXGLQJSLHFHRIWKHVDPHNLQGSODWHQDPHG$
DQGDQRWKHUSLHFHRIDQRWKHUSODWH QDPHG%7KH IROORZLQJ ILJXUH VKRZV WZR W\SHVRI IORRUFRORUEDU
JUDSKRIWKH+69YDOXHV,WVFDQEHVHHQIURPWKLVILJXUHLVYHU\GLIIHUHQWIURPWKHPD[LPXPYDOXHRIWZR
VHWVRIGDWDGLVWULEXWLRQ$GDWDLVZKLOHWKHPD[LPXPYDOXHRIWKHJURXS%GDWDLVXSWR
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)LJ7KH+69YDOXHVRIWZRW\SHVRIIORRU
7KLVH[SHULPHQWVHOHFWVSLHFHRISODWHLQFOXGLQJSLHFHRIWKHVDPHNLQGSODWHDQGDQRWKHUSLHFHRI
DQRWKHUSODWHERWKDUHVLPLODULQFRORU7KHSODWHRI$FODVVLVVHOHFWHGDVWKHRULJLQDOSODWH7KHQSLHFHRI
$ FODVV SODWH DQG  SLHFH RI% FODVV SODWH DUH LGHQWLILHG$V D UHVXOW  SLHFHV DUH FRUUHFWO\ LGHQWLILHG 
107 Yu Chen et al. /  IERI Procedia  2 ( 2012 )  102 – 107 

SLHFHVDUHPLVLGHQWLILHGEHFDXVHRIWKHODUJHDUHDERLOVDQGVWDLQVRQWKHSODWHVXUIDFH6RWKHUHFRJQLWLRQUDWH
LV
&RQFOXVLRQ
7KHSDSHUSUHVHQWVDSODWH UHFRJQLWLRQDOJRULWKPEDVHGRQSULQFLSDOFRPSRQHQWDQDO\VLVFRORUH[WUDFWLRQ
7KH DOJRULWKP ILUVWO\ H[WUDFWV FRORU FKDUDFWHULVWLFV RI PRYLQJ LPDJH IXUWKHU XVHV  %3 QHXUDO QHWZRUN WR
DFKLHYH WKH SODWH FODVVLILFDWLRQ 7KH DOJRULWKP KDV WKH DGYDQWDJHV RI IDVWHU VSHHG DQG KLJKHU DFFXUDF\ RI
UHFRJQLWLRQDQGSURYLGHVDQHZWKRXJKWIRUWKHUHVHDUFKRQWKHSODWHUHFRJQLWLRQ
$FNQRZOHGJHPHQWV
7KLVZRUNLVVXSSRUWHGE\1DWLRQDO)RUHVWU\%XUHDXRIWKHSURMHFW&HQWUDO&ROOHJHVEDVLF
VFLHQWLILFUHVHDUFKSURMHFWVVSHFLDOIXQG'/&%QDWLRQDOQDWXUDOVFLHQFHIRXQGDWLRQRI&KLQD
+HLORQJMLDQJ 3URYLQFLDO 'HSDUWPHQW RI (GXFDWLRQ 6FLHQFH DQG 7HFKQRORJ\ 5HVHDUFK
3URMHFW3RVWGRFWRUDO)XQGRI+HLORQJMLDQJ3URYLQFH
5HIHUHQFHV
>@ :DQJ+DQ %DL;XHELQJ:DQJ+XL :RRG 7H[WXUH &ODVVLILFDWLRQ DQG 5HFRJQLWLRQ %DVHG RQ 6SDWLDO
*/&0)RUHVW(QJLQHHULQJ
>@:DQJ .HTL&KHQ /LMXQ:DQJ +XL;LH <RQJKXD7KH ([UDFWLRQ RI :RRG 7H[WXUH )HDWXUHV %DVHG RQ
6SDWLDO*/&0(QJLQHHULQJ
>@:DQJ+DQ%DL;XHELQJ:DQJ+XL&ODVVLILFDWLRQRIZRRGVXUIDFHWH[WXUHEDVHGRQZDYHOHWVWUDQVIRUP
-RXUQDORI+DUELQ,QVWLWXWHRI7HFKQRORJ\
>@ <DQJ ;'  1LQJ ;%  <LQ </ )LQJHUSULQW LPDJH SUHSURFHVVLQJ WHFKQLTXH DQG IHDWXUH H[WUDFWLRQ
DOJRULWKP-RXUQDORI1DQMLQJ8QLYHUVLW\1DWXUDO6FLHQFHV
>@-XQZHL7DR:HL-LDQJ,PSURYHGWZRGLPHQVLRQDOSULQFLSDOFRPSRQHQWDQDO\VLVEDVHGRQWKHSDOPSULQW
LGHQWLILFDWLRQ2SWLFDO7HFKQRORJ\
>@;X&KXQPHL:DQJ&KXQ\DR/LX<XH7KHFRORU UHFRJQLWLRQUHVHDUFKEDVHGRQPDFKLQHYLVLRQV\VWHP
0DFKLQHU\'HVLJQ	0DQXIDFWXUH
